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(57)Abstract: 

PURPOSE: To flatten and thin a face and at the same time to increase 
strength without increasing brightness difference. 
CONSTITUTION: Compressive stress layers 20, 21 are formed, which 
satisfy 1 .0&Ie;td/t0≤1.2 on the diagonal line of a face part and have 
the thickness of not less than t0/10 in the external surface and the 
internal surface of the face part when the thicknesses of glass in the 
center and in the vicinity of the end part of the face part 7 of a glass 
panel 3 are respectively tO and td. Thereby, strength is increased and 
the development of a crack by impulse is stopped or rertarded. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the configuration of the glass panel which constitutes especially the 

screen side about the glass bulb for cathode-ray tubes (Braun tube) used for television etc. 

[0002] 

[Description of the Prior Art] The configuration of the cathode-ray tube used for television etc. is shown in drawing 3 . 
A cathode-ray tube 1 is constituted by the glass bulb 2 which consists of the glass panel section 3 by the side of a 
graphic display side, the funnel section 4 of the shape of a funnel joined in seal to this glass panel section 3, and the 
neck section 5 that stored the electron gun 1 7 fundamentally. The glass panel 3 is constituted by the skirt-board 
which constitutes a graphic display side ] section 6 which extends [ as opposed to / the rectangular face section 7 
and this face section 7 / substantially ] perpendicularly substantially from the periphery section. 

[0003] The explosion-proof reinforcement band 8 for holding a panel intensity and preventing scattering at the time of 
a crash is wound around the periphery of the skirt-board section 6. The laminating of the aluminum layer 13 for 
reflecting in the interna l-surface-of-parietal-bone side of the face section 7 the photogenesis to the fluorescent 
screen 12 which emits fluorescence by the electron ray impact from an electron gun, and the cathode-ray tube back 
from this fluorescent screen 12 is carried out, and the shadow mask 14 which specifies the irradiation position of an 
electron ray to the interior side further is formed. A shadow mask 14 is fixed to the internal surface of parietal bone of 
the skirt-board section 6 by the stud pin 1 5. 

[0004] The seal junction of such glass panel section 3 is carried out by sealing compounds, such as pewter glass 
formed in the sealing section 10, to the funnel section 4. Inside the funnel section 4, internal coating 16 for carrying 
out the flow grounding of the high electrification by the electron ray of a shadow mask 14 to the protection exterior is 
given. 

[0005] Since the glass bulb for cathode-ray tubes of the above-mentioned configuration is used as a vacuum housing, 
atmospheric pressure acts on an outside surface and stress generates it In this case, a spherical shell is different 
unsymmetrical structure, a glass bulb originates in this, and the field of a tensile stress exists comparatively broadly 
with compressive stress. For this reason, if a certain mechanical shock is applied and a crack and a breakdown arise 
locally, it is going to release the conserved strain energy, this crack etc. will be developed at an instant, and implosion 
will be caused. 

[0006] in order to prevent such danger, conventionally, as mentioned above, equipping the skirt-board section 6 of the 
glass panel 3 with the metal reinforcement band 8 **** or the glass bulb was made into the structure near a spherical 
shell as much as possible, the radius of curvature of a glass panel was made small (for example, about [ 1R ]: — it is 
expressed with 1 R=42.5xV / 25.4+45.0 here, and V is a diameter (mm) of an effective screen vertical angle), and this 
had secured the intensity to impact Moreover, the technique of thickening the face section of a glass panel and raising 
an intensity was also performed. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the aforementioned conventional glass bulb for cathode-ray 
tubes, if the radius of curvature of a glass panel is made small in order to raise the intensity to impact, it will be bad 
invisible and will be hard coming to see a screen. For this reason, flat-ization.of a face is demanded, and it is 
necessary to carry out the flattening of the screen and to make it legible as radius of curvature which is about 
1.5R-2R ]. However, if the flattening of the face is carried out in this way, the problem become weak to a mechanical 
shock will arise. 

[0008] Moreover, when a glass panel was equipped with the above-mentioned reinforcement band, the bolting force 
became uneven along with the skirt-board section of a face periphery, the explosion-proof function that the stable 
reliability is high was not obtained, and face reinforcement was not attained enough. 

[0009] Moreover, if the whole face section is thickened, a weight will become heavy and handling nature will benefit 
reinforcement bad. In order to cope with this point, the configuration which made the outside surface of the face 
section the flat, made the radius of curvature of an internal surface small, and made heavy-gage the face 
circumference section, especially the comer section of four corners is used. By such configuration, although mitigation 
of the whole weight is achieved, a difference arises in permeability by the difference in the thickness in a face center 
section and the circumference section, the brightness difference of a picture image becomes large, and the problem 
that a display quality deteriorates is produced. 

[0010] In addition, brightness B is expressed with B=rhoTm Tp Va lb / S. Here, rho is the luminous efficiency of a 
fluorescent substance, and Tm. The permeability of a mask, and Tp For the permeability of a glass panel, and V, plate 
voltage and I are [ screen area and a and b of the beam current and S ] constants. 

[0011] Moreover, permeability T of a glass panel is expressed with T= (1-R) 2 and exp (-k and t). Here, R is [ an 
absorbancy index and t of the reflection factor (4 - 4.5%) of glass and k ] glass thickness. The permeability about two 
kinds of glass panel materials by Asahi Glass Co., Ltd. and an absorbancy index are shown in the following table 1. 
[0012] 
[Table 1] 
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[0013] Moreover, the thickness in the center of a face and the circumference section, the ratio and flat nature, and 
permeability and its ratio are shown in the following table 2 about the glass panel of the various sizes formed by the 
same glass material. 
[0014] 
[Table 2] 
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[0015] In the card column of the size of Table 2, the inside of a parenthesis shows the aspect ratio of a screen, and, as 
for the thing without a display, an aspect ratio shows the thing of 4:3. As shown in this table, by changing flat nature 
according to a size, the thickness in the panel periphery section changes and permeability changes. By this, the 
difference of permeability can be made small between a face center section and an edge, the ratio can be close 
brought to 100%, and equalization of a brightness distribution can be attained. 

[0016] however — above — etc. — if thick nature is maintained and flat-ization is attained, explosion protection 
nature will become weak and it will become easy to destroy it also by slight impact If thickness is thickened in order to 
raise an intensity, a weight will increase and handling nature will fall. In order to mitigate a weight, the radius of 
curvature of a face internal surface is made small, if it is thin in a face center section and an edge is formed thickly, a 
brightness gap will become large between a face center section and an edge, and visibility will fall. 
[0017] this invention aims at offer of the glass bulb for cathode-ray tubes which was made in view of the fault of the 
above-mentioned conventional technique, attained the flattening of a face outside surface, and thin shape-ization of 
the whole glass panel, without enlarging the brightness difference of a face center section and the circumference 
section, and raised the intensity to the mechanical shock. 
[0018] 

[Means for Solving the Problem] The glass panel section which consists of the skirt-board section which constitutes 
the display screen from this invention, and which extends from the periphery section perpendicularly substantially to 
the rectangular face section and this rectangular face section mostly in order to attain the aforementioned purpose, In 
the glass bulb for cathode-ray tubes constituted by the funnel section of the shape of a funnel joined in seal to this 
glass panel section, and the neck section of the aforementioned funnel section root which stores an electron gun They 
are the center of the effective screen section of the face section of the aforementioned glass panel, and the glass 
thickness near [ the ] the edge, respectively tO And td When carrying out, The glass bulb for cathode-ray tubes 
characterized by being 1.0 <=td / t 0<=1.2, and forming tO / compressive-stress layer of ten or more thickness on the 
diagonal line of this face section at the outside surface and internal surface of this face section is offered. 
[0019] moreover, the inside of the field which contains the diagonal line of the effective screen section of the 
aforementioned face section as a desirable mode of this invention — setting — the stress value of the aforementioned 
compressive-stress layer — sigmac ** — the time of carrying out — 60kg/cm2 <=sigmac <=200kg/cm2 it is — it is 
characterized by things 

[0020] In this invention, the aforementioned compressive-stress layer is formed of cooling processing after glass panel 
molding. 

[0021] Glass thickness td near the edge of the face section said by this invention The thickness of the effective 
screen edge of the face section is said substantially. The effective screen edge of the face section shows the contact 
surface of a panel face inflexion side and blend R (**** of an inflexion side and a skirt board). 
[0022] 

[Function] Glass is strengthened by the compressive-stress layer by which the difference of the thickness of the face 
center section of a glass panel and the circumference section is a grade thick configuration mostly small, and was 
formed in inside-and-outside both sides of a face, and thin shape flat-ization is attained. 

[0023] That is, at least, development of a crack is prevented by physical strengthening among the face section, or the 
compression layer which has sufficient stress value for making it delayed and stress thickness of a glass panel is 
formed. While a weight is mitigated by this, securing about [ 2.0R ] flat nature from 1.5R, the brightness difference 
between a center section and an edge is made small, and the glass bulb for cathode-ray tubes with a large intensity 
which can moreover bear impact becomes realizable. 
[0024] 

[Example] Drawing 1 is a cross-section block diagram of the glass panel section 3 of the glass bulb for cathode-ray 
tubes concerning the example of this invention. It sets in this example and is the thickness of the center section of the 
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face section 7 tO It carries out and is td about the thickness of the circumference section. When it carries out, the 
glass panel is formed so that it may be set to 1.0 <=td / t 0<=1.2. namely, the ratio of the thickness of a face center 
section and the circumference section — 1 or it — near — carrying out — the difference of thickness — small — 
carrying out — etc. — thick-ization is attained Thus, by forming grade thickness, the light transmittance and 
absorbancy index of glass equalize mostly over the whole face surface, the brightness difference in a center section 
and the circumference section decreases, and a screen becomes legible. Drawing 2 is a plan of the face section 7 of 
the above-mentioned glass panel 3. X and Y show a longitudinal direction and lengthwise medial axis, respectively. The 
dotted line is dividing the screen into 1 6. As for the radius of curvature of the internal surface of a face 7, glass 
thickness becomes thick so that a face center to distance becomes far from the radius of curvature of an outside 
surface for a parvus reason. Therefore, the thickness of the fraction shown by A, B, C, and D of four corners of a face 
7 becomes the thickest. In the glass panel concerning this invention, it is desirable to satisfy conditional-expression 
1.0 <=td / t 0<=1.2 about the above-mentioned thickness in the diagonal line top containing these four corners A, B, C, 
and D. 

[0025] In the above-mentioned example, as the dotted line of drawing 1 shows, the compressive-stress layers 20 and 
21 are formed in the outside front face and inside front face of the effective screen section of the face section 7. The 
thickness of these compressive-stress layers 20 and 21 is or more tO / 10. moreover, the stress value of these 
compressive-stress layers 20 and 21 — sigmac ** — the time of carrying out — 60kg/cm2 <=sigmac <=200kg/cm2 it 
is — things are desirable 

[0026] As the technique of forming such compressive-stress layers 20 and 21, the press forming of the melting glass is 
carried out, and a compressive-stress layer is formed in a glass front-face side by cooling and carrying out physical 
strengthening of this within a lehr after forming a glass panel. In this case, the size of the stress to generate is 
influenced by the time required by the time a glass front face falls in a strain point from an annealing temperature, if 
cooling is early, the difference [ interior / early / of a degree ] of deflation will become large, and big compressive 
stress will generate after a cooling end on a front face. The mechanical strength on the front face of glass is raised by 
presence of such a compressive-stress layer. 

[0027] In physical strengthening said by this invention, if it quenches from the pyrosphere near the softening point of 
glass, while carrying out deflation solidification of the front face abruptly, the interior has it in the status [ still holding 
a fluidity enough and having expanded ], and it will ease a transient strain by flow at an instant. The motion is 
restricted by presence of the solidified surface layer although it is also going to contract the interior if furthermore 
cooled. Consequently, when the temperature of glass falls to a room temperature and reaches sufficient equilibrium, a 
tensile stress layer is formed in a big compressive-stress layer and the big interior, and it remains in a front face as 
residual stress. 

[0028] In this case, the size of the stress to generate is influenced by the time required by the time a glass front face 
falls in a strain point from an annealing temperature, and if cooling is early, the difference [ interior / early / of a forge 
fire ] of deflation will become large. And after annealing is big compressive-stress layer sigmac on a front face. It 
generates. However, the tensile stress of the size of sigmat =-sigmac / 2 is inevitably formed in the center of the 
interior in the type where this compressive stress is negated simultaneously. 

[0029] Therefore, while presence of a surface compressive-stress layer raises an intensity, when the tensile stress of 
the center of the interior is too large, defects, such as a non-dissolved solid which exists near an internal center, tend 
to serve as a trigger, it is going to release the tensile-strain energy stored in the interior, and there is a risk of 
self-blasting. 

[0030] If the thermal shock which can be set as a usual cathode-ray tube assembler is taken into consideration, in 
order not to generate suicidal explosion, it is 2 100kg/cm. It became clear that it is necessary to suppress the tensile 
stress of the center of the interior in the domain which does not exceed from the spalling test of a glass bulb. 
Therefore, sigmac =-2sigmat As compressive stress, it is 2 200kg/cm from a relation. It is necessary to set it as the 
domain which does not exceed. 

[0031] By preparing the compressive-stress layer by such physical strengthening, while the flattening, 
thin-shape-izing, and the formation of grade thick of a glass panel are attained and visibility improves, permeability can 
improve and equalization of face brightness can be attained. 

[0032] Table 3 shows six kinds of sample datas of the glass panel which changed conditions, such as the radius of 
curvature and thickness of the face section, and permeability, and was actually created. 
0033] 

Table 3] 
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[0034] 
[Table 4] 
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;0035] 
[Table 5] 
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[0036] Each samples 1-6 are glass bulbs used for the cathode-ray tube for color television, and are the glass bulbs 
formed using the glass material which consists of composition which has the property shown in Table 4 and was 
indicated in Table 5. An aspect ratio is 4:3, and the face section of this glass bulb is [ which has the effective screen 
whose diameter of a vertical angle is 36cm ] for 15 form television, and performs the assembly of a cathode-ray tube 
according to a usual manufacturing process. 

[0037] In Table 3, the data of the rate of an explosion-proof examination rejection carry out impact of the face section 
of a cathode-ray tube glass panel with the energy of 7 J using a shot, and judge the propriety of safety by the size of 
the amount of the glass which disperses in that case as specified to U.S. UL safety standard. In this case, the impact 
position was carried out in position of 30mm on the diagonal line from the effective screen edge which is easy to be 
influenced of a thick distribution of the face section to an explosion-proof property. 

[0038] (Sample -1) The compressive-stress layer is not formed. The radius of curvature of the superficies and a 
internal surface of parietal bone is small the closest to spherical-shell structure among a sample. For this reason, to 
impact, it was strong and thickness near [ on the diagonal line ] the display edge was able to be made comparatively 
thin with 12.5mm, without taking out the unacceptable piece of an explosion-proof examination. Moreover, the 
light-transmittance ratio between the center of a face and the diagonal line upper-limit section is as good as 93%. 
However, for a parvus reason, visibility is bad and outside radius of curvature seldom puts a screen at 640mm. 
[0039] (Sample -2) The compressive-stress layer is not formed. Outside radius of curvature was enlarged with 
1 200mm, and visibility has been improved, face center-section thickness — a ratio [ thickness / edge / of the 
effective screen section ] — 1.10 — it is — etc. — thick nature is good Moreover, thickness of a screen edge was 
made thin with 1 1.0mm, and the light transmittance was raised with 95.4%. However, since the edge thickness of an 
effective screen became thin, the intensity fell and the rate of a rejection of an explosion-proof examination was very 
as bad as about 50% (nine pieces are a rejection among 20 pieces). 

[0040] (Sample -3) The panel configuration is the same as that of a sample -2. In order to raise an explosion-proof 
intensity, the compressive-stress layer by physical strengthening was formed in the panel front face, a 
compressive-stress value — a face center section — 43kg/cm2 and a face edge — 40kg/cm2 it is — the inside of 
the face effective display screen — about — it is distributed over Mr. one Moreover, this compressive-stress layer 
thickness was 1.5mm to 1.8mm, and was 1/10 or more [ of the thickness of a glass center section ]. By forming such a 
compressive-stress layer, the intensity to impact increased and the explosion-proof test result improved compared 
with the sample -2 of the same configuration. However, 10% of the rate of a rejection has broken out 
[0041] (Sample -4) The panel configuration is the same as that of a sample -2. the stress value of a 
compressive-stress layer — about 1.5 times of a sample -3 — carrying out — a face center section — 65kg/cm2 and 
a face edge — 63kg/cm2 up to — it raised and the explosion-proof intensity was strengthened As a result, the rate of 
success of an explosion-proof examination became 100%, and the defective was not generated. 
[0042] (Sample -5) The panel configuration is the same as that of a sample -2. The stress value of a 
compressive-stress layer is further raised from a sample -4, and it is 2 183kg/cm in 2 and a face edge 187kg/cm in a 
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face center section. It carried out Also in this case, the rate of success of an explosion-proof examination became 
1 00%, and the defective was not generated. 

[0043] (Sample -6) An intensity is raised, without forming a compressive-stress layer, and the rate of success of an 
explosion-proof examination is ****ed to 100%. However, with this sample, the thickness of a face edge becomes 
internal-surface-of-parietal-bone radius of curvature ] small thickly, a weight becomes large (4.2kg), and handling 
becomes inconvenient Moreover, the thick difference between a center section' and an edge became large, for this 
reason, the gap of permeability spread and the result referred to as invisible [ bad ] was brought 
[0044] 

[Effect of the Invention] Since the compressive-stress layer of predetermined strength is formed in a glass panel face 
side by predetermined thickness by physical strengthening in the glass bulb for cathode-ray tubes concerning this 
invention as explained above, an intensity increases, development of the crack by impact is prevented or delayed, and 
occurrence of implosion is suppressed. Moreover, while flat nature is raised, and the brightness gap within the screen 
is suppressed and enhancement in visibility is aimed at, holding sufficient intensity, thin-shape-izing and 
lightweight-izing of the whole of glass thickness can be attained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The cross section of the glass panel concerning the example of this invention. 
["Drawing 21 The plan of the glass panel of drawing 1 . 

fDrawing 31 The block diagram of the cathode-ray tube with which this invention is applied. 

[Description of Notations] 

3: Glass panel 

6: Skirt-board section 

7: Face section 

20, 21:compressive-stress layer 
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